[81747] MEDICAL CATHETER ASSEMBLY INCLUDING 

A REMOVABLE INNER SLEEVE AND METHOD OF USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention relates generally to medical catheters, such as gastrostomy feeding 
tubes, and relates more particularly to medical catheter assemblies, such as percutaneous endoscopic 
gastrostomy (PEG) devices. 

Certain patients are unable to take food and/or medications transorally due to an inability to 
swallow. Such an inability to swallow may be due to a variety of reasons, such as esophageal cancer, 
neurological impairment and the like. Although the intravenous administration of food and/or 
medications to such patients may be a viable short-term approach, it is not well-suited for the long- 
term. Accordingly, the most common approach to the long-term feeding of such patients involves 
gastrostomy, i.e., the creation of a feeding tract or stoma between the stomach and the upper 
abdominal wall. Feeding is then typically performed by administering food through a catheter or 
feeding tube that has been inserted into the feeding tract, with the distal end of the feeding tube 
extending into the stomach and being retained therein by an intemal anchor or bolster and the 
proximal end of the feeding tube extending through the abdominal wall. 

Although gastrostomies were first performed surgically, most gastrostomies are now 
performed using percutaneous endoscopy. In one type of percutaneous endoscopic gastrostomy 
(PEG) technique, the distal end of an endoscope is inserted into a patient's mouth and is passed 
through the esophagus mto the stomach. After distension of the stomach by inflation, an entry site 
on the abdomen is identified and an incision can be made. A needle, with an outer cannula, is 
inserted through the entry site across the abdominal and gastric walls. While keeping the cannula 
in place, the needle is removed, and a flexible wire is passed through the cannula into the stomach 



and into a snare loop extended from the distal end of the endoscope. The endoscopic snare loop is 
then used to grasp the wire, the cannula is released, and the endoscope and wire are withdrawn 



through the esophagus and mouth of the patient. A silicone gastrostomy feeding tube, the distal end 
of which is attached to a silicone, dome-shaped internal bolster, is then secured to the wire and is 



pulled from its proximal end through the esophagus and into the stomach until the intemal bolster 
engages the stomach wall and the feeding tube extends through the stomach and abdominal walls, 
with the proximal end of the feeding tube extending approxunately one foot beyond the abdominal 
wall. (Over a period of several days following implantation of the feeding tube, a stable stoma tract 
forms around the feeding tube between the gastric and abdominal walls.) 
l3 With the intemal bolster in place against the gastric wall, an extemal bolster is typically 

secured to the feeding tube to engage the abdomen so as to prevent longitudinal movement of the 
feeding tube within the stoma tract. Additionally, a "Y-port" adapter is typically attached to the 

is proximal end of the feeding tube, the Y-port adapter being adapted to receive a pair of connector tips 

Q 

J'li through which food and/or medications may be dispensed. In addition, a detachable locking clip is 
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typically secured to the feeding tube at a point between the extemal bolster and the Y-port adapter 
' * to prevent gastric fluids from escaping through the proximal end of the feeding tube when the 



feeding tube is not in use. 

Alternative techniques for implanting gastrostomy feeding tubes using percutaneous 
endoscopic gastrostomy are disclosed in U.S. Patent No. 5,1 12,3 10, inventor Grobe, which issued 
May 12, 1992, and U.S. Patent No. 5,167,627, inventors Clegg et al, which issued December 1, 



1992, both of which are incorporated herein by reference. 
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Although gastrostomy feeding tubes of the type described above work well for their intended 
purpose, many active patients find the nearly one foot length of tubing that extends extemally to be 
unwieldy, difficult to conceal and susceptible to being inadvertently pulled on. As can readily be 
appreciated, these conditions are potential sources of physical and/or psychological trauma to the 
patient. Consequently, a variety of low-profile replacement tube assemblies (also referred to in the 
art as low-profile replacement PEG devices) have been designed for implantation within the stoma 
tract following the removal of an initially-implanted gastrostomy feeding tube. Such replacement 
assemblies are referred to as being "low-profile" because they are considerably more compact 
extemally than the above-described initially-implanted gastrostomy feeding tube assemblies. 

An example of a low-profile replacement PEG device is disclosed in U.S. Patent No. 
4,944,732, inventor Russo, which issued July 31, 1990, and which is incorporated herein by 
reference. The low-profile replacement PEG device of said patent comprises a deformable, conical 
tip portion having at least one side aperture therethrough, a tube portion which extends rearwardly 
fi*om the tip portion, a fitting portion on the rear end of the tube portion, a removable valve portion 
in the fitting portion and a flange portion which extends outwardly fi^om the fitting portion. The 
device is adapted to be installed in a patient so that the tube portion extends through a pre- 
established stoma with the tip portion located in the patient's stomach and with the fitting portion 
and the flange portion engaging the skin of the patient adjacent the stoma. 

The deformable tip portion of the above-described low-profile replacement PEG device 
fimctions as an intemal bolster to anchor its associated tube portion in a patient's stomach. To 
implant and/or remove the aforementioned tube portion from a patient's stomach, an obturator or 
similar device is typically inserted through the tube portion and is used to elongate or otherwise 



deform the tip portion in such a way as to permit the tip portion to fit through the stoma. Removal 
of the obturator from the tip portion then permits the tip portion to expand to its original shape for 
anchoring. 

Another type of low-profile replacement PEG device uses an inflatable balloon, instead of 
a deformable tip portion, as an internal bolster to retain the distal end of its associated tube within 
a patient' s stomach. To implant such a device in a patient, the inflatable balloon is deflated, the distal 
end of the tube portion is inserted through the stoma, and the balloon is then inflated. To remove 
the implanted device from a patient, the balloon is deflated and the tube is then withdrawn from the 
stoma. 

Further examples of low-profile replacement PEG devices are disclosed in U.S. Patent No. 
4,863,438, inventors Gauderer et al., which issued September 5, 1989; and U.S. Patent No. 
5,720,734, inventors Copenhaver et al., which issued February 24, 1998, both of which are 
incorporated herein by reference. 

Although low-profile replacement PEG devices are less awkward and bulky than initially- 
implanted gastrostomy tube assemblies, the use of such low-profile replacement PEG devices suffers 
from its own set of shortcomings. One such shortcoming is that the implantation of a low-profile 
replacement PEG device must be preceded by the removal of an initially-implanted gastrostomy 
tube. Such removal typically involves pulling on the proximal end of the gastrostomy tube until the 
internal bolster fails and is drawn through the stoma. As can readily be appreciated, such a 
procedure can be quite painfiil to the patient and can result in damage to the stoma, thereby delaying 
when the replacement device can be implanted. 



Another shortcoming of many low-profile replacement PEG devices is that such devices 
typically do not last as long as initially-implanted gastrostomy tube assemblies (most commonly due 
to failure of their internal anchoring mechanisms or due to clogging or other failure of their valve 
mechanisms) and, therefore, must be replaced more frequently than is the case with initially- 
implanted gastrostomy tube assemblies. 

Still another shortcoming of many low-profile replacement PEG devices is that such devices 
are typically not adjustable in length. This can be problematic because there is often an appreciable 
variation in stoma length firom patient to patient. Consequently, it is typically necessary, after 
removal of the initially-implanted tube and prior to implantation of the replacement device, to 
measure the length of the stoma and then to select a replacement device having an appropriate length. 
As can readily be appreciated, this approach requires that there be made available an inventory of 
replacement devices of varying lengths. 

In order to avoid the aforementioned shortcomings of low-profile replacement PEG devices 
while, at the same time, avoiding the above-described problems associated with having a 
gastrostomy tube extend extemally for a substantial length, there have recently been devised a 
number of adaptors designed for use in converting an initially-implanted gastrostomy tube into a 
low-profile PEG device. One such adaptor is disclosed in U.S. Patent No. 5,549,657, inventors Stem 
et al., which issued August 27, 1996, and which is incorporated herein by reference. According to 
said patent, an adaptor is disclosed therein that is designed for use with a gastostomy feeding tube 
which has been inserted by means of conventional endoscopic procedures and which has been cut 
to a desired length by a surgeon. The adaptor is said to comprise an anti-reflux valve assembly 
having a stem which can be plugged into the open end of the feeding tube. The valve assembly is 



said to contain a seal which functions as a one-way valve to prevent reflux of gastric contents but 
which permits the introduction of feeding solution into the feeding tube. A clamp is placed around 
the feeding tube and the valve stem and is locked into place to secure the valve assembly to the 
feeding tube at a location flush with the patient's skin. A silicone cover is placed around the clamp 
to protect the patient from skin irritation caused by the clamp and also to protect the clamp and valve 
assembly from contaminants. 

One problem that the present inventors have noted with regard to low-profile PEG devices, 
both of the above-described replacement variety and of the above-described convertible variety, is 
that the feeding tubes of such devices have a tendency, over time, to become clogged with food, 
gastric contents or other debris. Such clogging of a gastrostomy feeding tube is clearly undesirable 
as it impedes the delivery of food and/or medications to the patient therethrough. Consequently, 
once a gastrostomy feeding tube becomes clogged, it must be cleaned or replaced. Cleaning of the 
tube typically involves pushing the clogged material back into the stomach or, more desirably, 
carefully scooping the clogged material out of the tube through its proximal end. Because a patient 
typically cannot see down into the tube, due to the location and orientation of the tube on the patient, 
the patient typically must scoop the clogged material out of the tube by feel. As can readily be 
appreciated, such a technique can be difficult to perform successfully. 

In the event that the clogged material cannot be sufficiently removed from the tube, either 
by the patient or by someone else, the gastrostomy feeding tube must be removed from the patient 
and replaced. As noted above, the removal of a gastrostomy feeding tube, particularly an initially- 
implanted gastrostomy feeding tube, often requires medical attention and can cause discomfort 
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and/or injury to the patient. In addition, as noted above, the replacement of an initially-implanted 
gastrostomy feeding tube with a replacement PEG device leads to its own set of possible pitfalls. 

One approach that has been used to prevent the clogging of gastrostomy feeding tubes has 
been to position a reflux valve at the distal end of the tube near the intemal bolster. The reflux valve 
is typically a pivotally mounted flap of rubber that blocks fluids from flowing back up through the 
feeding tube. An example of such a reflux valve is disclosed in U.S. Patent No. 4,863,438. 
Unfortunately, over time, the reflux valve, itself, starts to collect debris, causing it to fail. Moreover, 
the presence of a reflux valve in the lumen of the feeding tube makes the feeding tube even more 
difficult to clean. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel medical catheter assembly. 

It is another object of the present invention to provide a medical catheter assembly as 
described above that overcomes at least some of the problems described above in connection with 
existing medical catheter assemblies, particularly low profile PEG devices. 

Therefore, according to one aspect of the invention, there is provided a medical catheter 
assembly comprising (a) a medical catheter, said medical catheter having a proximal end, a distal 
end and a longitudinal bore, said distal end being shaped to define an internal bolster; and (b) an 
inner sleeve, said inner sleeve having a proximal end and a distal end, at least a portion of said inner 
sleeve being removably disposed Avithin said longitudinal bore of said medical catheter. 

In a preferred embodiment,, the medical catheter assembly is a low profile percutaneous 
endoscopic gastrostomy (PEG) device comprising a body, a clamp, a feeding tube, a cap and an inner 
sleeve assembly. The body includes a base portion and a sleeve portion, the base portion being 
dimensioned to engage the skin of a patient and having a transverse bore, the sleeve portion 
extending upwardly fi-om the base portion and having a longitudinal slot aligned with the transverse 
bore and a transverse slot intersecting the longitudinal bore. The clamp, which is slidably mounted 
on the base portion and across the transverse slot of the sleeve, comprises a plate having a transverse 
opening. The transverse opening has a wide region and a narrow region, the two regions being 
altemately alignable with the longitudinal bore to open and to close, respectively, the feeding tube. 
The feeding tube has a distal end adapted to be anchored to the inside of a patient and a proximal end 
inserted up through the base portion and the sleeve portion, including the transverse opening of the 
clamp situated within the sleeve, and then inverted over the top edge of the sleeve. The cap is then 
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mounted on top of the sleeve so as to secure the inverted end of the catheter to the exterior of the 
sleeve. The cap is provided with an opening through which access to the catheter may be gained. 
An inner sleeve, sized to engage the inside surface of the feeding tube along its entire non-inverted 
length, is removably inserted through the cap and the feeding tube, the inner sleeve having a 
proximal end to which a tubular fitting is secured. Food and/or medications are dispensed to the 
patient through the fitting and the inner sleeve. In this manner, because the feeding tube is not 
exposed to the materials being dispensed or to gastric materials from the patient, clogging of the 
feeding tube is minimized. When, after time, the inner sleeve becomes clogged, it may be removed 
from the feeding tube and repaired (i.e, cleaned) or replaced. Altematively, after having been 
removed, the inner sleeve may not be repaired or replaced, and the feeding tube may simply be used 
without an inner sleeve. In any event, use of the inner sleeve, for any extent of time, increases the 
lifetime of the feeding tube. 

According to another aspect of the invention, there is provided a medical catheter assembly 
comprising (a) a medical catheter, said medical catheter having a proximal end, a distal end and a 
longitudinal bore, said distal end being shaped to define an internal bolster; and (b) a solid body, at 
least a portion of said solid body being removably disposed within said longitudinal bore of said 
medical catheter. 

The aforementioned medical catheter assembly differs from the previous medical catheter 
assembly in that the solid body is installed in the medical catheter (e.g., gastrostomy feeding tube) 
only between uses and must be removed from the medical catheter during use so that materials may 
pass through the longitudinal bore of the medical catheter. 



The present invention is also directed to methods of draining materials from a patient and 
administering food and/or medications to a patient. 

For purposes of the present specification and claims, relational terms like "top," "bottom," 
"upper," and "lower" are used to describe the present invention in an context in which the invention 
is secured to a catheter extending upwardly out of a patient. It is to be understood that, by orienting 
a patient such that the catheter extends outwardly in a direction other than upwardly, the 
directionality of the invention will need to be adjusted accordingly. 

Additional objects, as well as features and advantages, of the present invention will be set 
forth in part in the description which follows, and in part will be obvious from the description or may 
be learned by practice of the invention. In the description, reference is made to the accompanying 
drawings which form a part thereof and in which is shown by way of illustration various 
embodiments for practicing the invention. The embodiments will be described in sufficient detail 
to enable those skilled in the art to practice the invention, and it is to be understood that other 
embodiments may be utilized and that structural changes may be made without departing from the 
scope of the invention. The following detailed description is, therefore, not to be taken in a limiting 
sense, and the scope of the present invention is best defined by the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are hereby incorporated into and constitute a part of this 
specification, illustrate various embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings wherein like reference numerals 
represent like parts: 

Fig. 1 is a section view, broken away in part, of a first embodiment of a low profile medical 
catheter assembly constructed according to the teachings of the present invention, the low profile 
medical catheter assembly being shown implanted in a patient; 

Figs. 2(a) and 2(b) are top and section views of the body shown in Fig. 1 , the transverse slot 
of the body being shown in dotted lines in Fig. 2(a); 

Fig. 3 is a bottom view of the clamp shown in Fig. 1 ; 

Figs. 4(a) and 4(b) are top and section views of the cap shown in Fig. 1; 

Figs. 5(a) and 5(b) are top and section views, respectively, of the body and the clamp of Fig. 
1 shown in an assembled state, with the clamp in an open position; 

Fig. 6 is a section view showing the proximal end of an implanted gastrostomy feeding tube 
inserted up through the assembly of Figs. 5(a) and 5(b); 

Fig. 7 is a section view showing the unplanted gastrostomy feeding tube cut to a desired 
length following insertion through the assembly of Figs. 5(a) and 5(b); 

Fig. 8 is a section view showing the insertion of the bottom end of a tool down into the 
proximal end of the gastrostomy feeding tube of Fig. 6 so as to cause said proximal end to flare 
outwardly; 

Fig. 9 is a fi"ont view of the tool of Fig. 8; 
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Fig. 10 is a section view showing the proximal end of the gastrostomy feeding tube of Fig. 
7 folded over the barbed portion of the body; 

Fig. 1 1 is a section view showing the cap of Fig. 1 being mounted over the proximal end of 
the gastrostomy feeding tube and screwed to the body of the assembly of Fig. 10; 

Fig. 12 is a section view showing the inner sleeve assembly of Fig. 1 being inserted through 
the cap and into the gastrostomy feeding tube of the assembly of Fig. 1 1, the inner sleeve assembly 
being shown connected at its proximal end to an extemal tube; 

Fig. 13 is a section view of the low profile medical catheter assembly of Fig. 12, with the 
inner sleeve assembly and the extemal tube connected thereto being nearly completely disconnected 
from the gastrostomy feeding tube; 

Fig. 14 is a section view of the low profile medical catheter assembly of Fig. 12, with the 
inner sleeve assembly and the extemal tube being completely disconnected from the gastrostomy 
feeding tube and firom each other; 

Fig. 15 is a firagmentary front view of the distal end of an alternative inner sleeve assembly 
adapted for use in the low profile medical catheter assembly of Fig. 1; 

Fig. 16 is a firagmentary firont view of the distal end of a second altemative inner sleeve 
assembly adapted for use in the low profile medical catheter assembly of Fig. 1 ; 

Fig. 17 is a firont view of a third altemative inner sleeve assembly adapted for use in the low 
profile medical catheter assembly; 

Fig. 1 8 is a section view of a second embodiment of a low profile medical catheter assembly 
constructed according to the teachings of the present invention, the low profile medical catheter 
assembly being shown implanted in a patient; 
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Fig. 19 is a section view of the low profile medical catheter assembly of Fig, 18, with the 
imier sleeve assembly partially removed from the gastrostomy feeding tube; and 

Fig. 20 is an enlarged front view, broken away in part, of a syringe adapted for use with the 
medical catheter assembly of Fig. 18. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to Fig. 1, there is shown a section view, broken away in part, of a first 
embodiment of a low profile medical catheter assembly constructed according to the teachings of 
the present invention, said low profile medical catheter assembly being represented generally by 
reference numeral 1 1 . 

Assembly 11, which is shown implanted in a patient as a low profile, convertible, 
percutaneous endoscopic gastrostomy (PEG) device, comprises a body 1 3 , a clamp 1 5 , a gastrostomy 
feeding tube 16, a cap 17, and an inner sleeve assembly 18. 

Referring now to Figs. 1 , 2(a) and 2(b), body 1 3, which is a unitary structure preferably made 
of molded medical grade plastic, is shaped to include a base 19 and a sleeve 21 . Base 19, which is 
appropriately sized to engage the skin SK of the patient surrounding a stoma tract so as to serve as 
an external bolster, is a quasi-rectangular member having a pair of straight sides 20-1 and 20-2, a 
pair of rounded ends 22-1 and 22-2, a top surface 23, a bottom surface 25 and a centrally-disposed 
transverse bore 27. A pair of detents 29-1 and 29-2 are formed on top surface 23 along its 
longitudinal centerline, the purpose of detents 29-1 and 29-2 to be discussed below. 

Sleeve 21 is an elongated tubular member that extends upwardly firom top surface 23, sleeve 
21 having an open top end 31, an open bottom end, a generally circular side wall 35, a longitudinal 
bore 37 and a transverse slot 39. For reasons to be discussed below, the top portion of side wall 35 
is shaped to define an upwardly-directed external barb 41 . For reasons also to be discussed below, 
an intermediate portion of side wall 35 is shaped to include an external helical thread 43. 
Longitudinal bore 37 is aligned with transverse bore 27 of base 19 and is substantially equed in 
diameter thereto. Transverse slot 39, which is formed in the bottom portion of side wall 35 and runs 

14 



generally parallel to the length of base 1 9, intersects longitudinal bore 37 for reasons to be discussed 
below. 

Referring now to Figs. 1 and 3, clamp 15, which is preferably made of molded medical grade 
plastic, is an elongated, quasi-rectangular slide having a pair of straight sides 50-1 and 50-2, a pair 
of rounded, tumed-up ends 51-1 and 51-2, a top surface 53, a bottom surface 55, and a transverse 
opening 56. Transverse opening 56 comprises a wide circular region 57 and a narrow slit region 59. 
For reasons to become apparent below, wide circular region 57 is substantially equal in size to bores 
27 and 37 whereas narrow slit region 59 is much smaller in size than bores 27 and 37. A pair of 
recesses 61-1 and 61-2 are provided in bottom surface 55 of clamp 15, recess 61-1 being adapted to 
receive detent 29-1 to maintain clamp 15, when desired, in an open position, recess 61-2 being 
adapted to receive detent 29-2 to maintain clamp 15, when desired, in a closed position. 

Clamp 15 is slidably mounted on base 19 and across slot 39 and is movable between (i) an 
open position in which circular region 57 is aUgned with bores 27 and 37, and detent 29-1 is received 
in recess 61-1 and (ii) a closed position in which slit region 59 is aligned with bores 27 and 37, and 
detent 29-2 is received in recess 61-2. 

Referring now to Fig. 1, gastrostomy feeding tube 16, which may be a conventional 
gastrostomy feeding tube, comprises an open distal end 16-1, an open proximal end 16-2 and a 
longitudinal bore 16-3. Tube 16 is appropriately dimensioned for insertion through the stoma tract 
of the patient and through bore 27 of base 1 9, opening 56 of clamp 1 5 and bore 37 of sleeve 21 , with 
distal end 16-1 being shaped to define an intemal bolster adapted to engage the stomach ST of the 
patient and with proximal end 16-2 being folded over top end 31 of sleeve 21 and extending 
downwardly over barb 41. When clamp 15 is in its open position, tube 16 is disposed within 
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opening 57, opening 57 allowing tube 16 to open to its full inner diameter. When, however, clamp 
15 is in its closed position, tube 16 is disposed within slit 59, slit 59 compressing tube 16 to closure. 

Referring now to Figs. 1, 4(a) and 4(b), cap 17, which is a unitary member preferably made 
of molded medical grade plastic, comprises a top wall 71, an open bottom 73, a circular side wall 
75 and a cylindrical cavity 77, cylindrical cavity 77 being circumferentially bounded by side wall 
75. The bottom portion of side wall 75 has a decreased cross-sectional thickness, and a helical 
thread 79 is formed on the inside surface thereof so that cap 17 may be removably mounted over 
proximal end 16-2 of tube 16 and onto body 13, with thread 79 matingly engaging thread 43 of 
sleeve 21. A transverse opening 81 having a diameter substantially equal to bore 16-3 of tube 16 is 
provided in top wall 71 and is aligned with bore 16-3. 

It should be noted that cap 17 serves to secure proximal end 16-2 of tube 16 against barb 41 
and against the top edge 40 of sleeve 2 1 , thereby increasing the grip strength of adaptor 1 1 to at least 
1 8 pounds. It is also to be noted that the compression of tube 16 by cap 17 against sleeve 21 creates 
a tight seal between assembly 18 and tube 16. 

Cap 17 further comprises a plug 83, plug 83 being adapted for removable insertion directly 
into tube 16 through opening 81 when assembly 18 is removed therefrom. Plug 83 is connected to 
side wall 75 by a strap 85. 

Referring now to Fig. 1 , inner sleeve assembly 1 8 comprises an inner sleeve 87 and a fitting 
89. Inner sleeve 87, which is removably inserted through opening 8 1 of cap 1 7 and bore 1 6-3 of tube 
1 6, is a tubular member having a distal end 87-1 , a proximal end 87-2 and a longitudinal bore 87-3. 
Sleeve 87 is appropriately dimensioned so that its distal end 87-1 extends just beyond distal end 16-1 
of tube 16 (so as not to interfere with stomach function) and so that, along that portion of its length 
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disposed within tube 16, it is sealed against the inside of tube 16 to prevent materials from coming 
into direct contact with the inside of tube 16. Fitting 89 is a tubular member having an open distal 
end 89-1, an open proximal end 89-2 and a longitudinal bore 89-3. Distal end 89-1 is secured to 
proximal end 87-2 of sleeve 87 and is sized greater than opening 81 of cap 17 to delimit downward 
translational movement of sleeve 87. Proximal end 89-2 of fitting 89 is adapted to removably 
receive a food/medications delivery tube or drainage tube (not shown). As can readily be 
appreciated, fitting 89 could be modified so as to be adapted for connection at its proximal end to 
devices other than tubes. 

Where, as in the present case, assembly 1 1 is a convertible PEG device, its manner of being 
assembled may be as follows: First, as seen in Figs. 5(a) and 5(b), with cap 17 removed from body 
13, clamp 15 is positioned relative to body 13 so that circular region 57 is aligned with bores 27 and 
37 and detent 29-1 is received in recess 61-1 (i.e., clamp 15 is placed in its open position). Next, as 
seen in Fig. 6, the proximal end E of an implanted gastrostomy feeding tube 1 6 is inserted up through 
bore 27, circular region 57, and bore 37, respectively, and extends for a distance beyond open top 
end 3 1 of sleeve 21 . Next, as seen in Fig. 7, tube 16 is cut to an appropriate length to yield proximal 
end 16-2 and to permit tube 16 to be attached to body 13 in a low profile orientation proximate to 
the patient's skin SK while still reserving a tubing length R for stomach expansion and for cleaning 
under the bottom of base 19. 

Next, as seen in Fig. 8, tubing length R is inserted into the patient and bottom surface 25 of 
base 19 is brought into contact with the patient's skin SK. The bottom end 91 of a tool 93 (tool 93 
being shown separately in Fig. 9) is then inserted down into the proximal end 16-2 of tube 16 and 
into open top end 3 1 of sleeve 2 1 . Tool 93 has an intermediate portion 95 that flares outwardly from 
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bottom end 91 to a diameter that is greater than the inner diameter of sleeve 21 and that approaches 
the outer diameter of barb 41 . Consequently, the insertion of bottom end 91 of tool 93 into proximal 
end 16-2 of tube 16 causes proximal end 16-2 of tube 16 to flare outwardly. Next, as seen in Fig. 
10, proximal end 16-2 of tube 16 is then folded over barb 41 of sleeve 21 . This may be done simply 
by rolling proximal end 1 6-2 of tube 1 6 down off intermediate portion 95 of tool 9 1 using the thumb 
and forefinger of one hand. As can be appreciated, the engagement of the proximal end 1 6-2 of the 
tube 16 by barb 41 inhibits, to a certain degree, withdrawal of the tube 16 from sleeve 21 . Next, as 
seen in Fig. 1 1, cap 17 is positioned over proximal end 16-2 and is screwed onto sleeve 21. (It 
should be noted that, although cap 17 and sleeve 21 are secured to one another in the present 
embodiment by threads 79 and 43, respectively, cap 17 and sleeve 21 could altematively be 
removably secured to one another by other suitable means.) 

Next, as seen in Fig. 1 2, an external tube, in the form of a fobd/medications delivery tube T 
or a drainage tube, is attached to fitting 89 by insertion through proximal end 89-2, and inner sleeve 
87 is inserted down through opening 81 and tube 16 until distal end 87-1 of sleeve 87 extends just 
beyond distal end 16-1 of tube 16. It should be noted that tube T may be secured to fitting 89 prior 
to the insertion of sleeve 87 through opening 81 or after the insertion of sleeve 87 through opening 
8 1 . Food and/or medications may now be dispensed to the patient firom tube T through fitting 89 and 
sleeve 87. (Altematively, materials firom the patient's stomach may be drained through sleeve 87 
and fitting 89 and into tube T.) 

As can readily be appreciated, because food, medications or gastric materials are conveyed 
through sleeve 87, instead of being conveyed through tube 16, and because sleeve 87 forms a seal 
with tube 16 along the entire portion of tube 16 that would otherwise be used to convey such 
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materials, sleeve 87 prevents tube 16 from becoming clogged directly with the materials being 
dispensed and/or drained. If, over time, sleeve 87 and/or fitting 89 becomes clogged, assembly 18 
can simply be removed, cleaned and reinstalled or, more desirably, replaced - all without 
contaminating the remainder of assembly 11. The repair or replacement of inner sleeve assembly 
1 8 is clearly preferable to replacing tube 1 6 which, as noted above, is a more complicated procedure. 
Moreover, even if one chooses not to repair or replace inner sleeve assembly 1 8 after one or both of 
sleeve 87 and fitting 89 become clogged, one can always use assembly 1 1 without inner sleeve 
assembly 1 8, and the lifetime of tube 16 still will be extended. Furthermore, even in the absence of 
a clog, inner sleeve assembly 18 can be regularly repaired (i.e., cleaned) or replaced for preventive 
maintenance or hygiene. 

Referring now to Figs. 13 and 14, when the dispensing of food and/or medications (or the 
drainage of the stomach) is complete, inner sleeve 87 is withdrawn through opening 81 of cap 17, 
and tube T is detached from fitting 89. The detaching of tube T from fitting 89 may take place prior 
to or after the withdrawal of sleeve 87 through opening 81 . As seen best in Fig. 13, once sleeve 87 
has been moved past clamp 1 5, clamp 1 5 may be moved to its closed position. (Accordingly, as can 
readily be appreciated, when connecting sleeve 87 to gastrostomy feeding tube 16, one may keep 
clamp 15 in its closed position until after sleeve 87 has been partially inserted into tube 16 and 
formed a seal therewith. This may serve to prevent reflux of stomach contents during installation 
of sleeve 87.) Once sleeve 87 has been completely removed from tube 16, plug 83 may be inserted 
through opening 81 and into tube 16. It should be understood that, because both plug 83 and clamp 
15 may be used to open and close tube 16 to the passage of materials therethrough, one could 
eliminate plug 83 or clamp 1 5 from assembly 1 1 . 



Because tube 16 has not been brought into contact with any food (or medications), it is not 
necessary to flush tube 16 with water after feeding, as is conventionally done. 

It should be understood that, even though assembly 1 1 is designed so that sleeve 87 is 
positioned within tube 16 during feedings (or drains) and removed between feedings (or drains), 
sleeve 87 could be kept in tube 16 at all times, only to be removed for cleaning or replacement once 
it becomes clogged. As can readily be appreciated, if sleeve 87 is used in such a manner, it may be 
desirable to modify clamp 15 or plug 83 to permit closure of sleeve 87 between uses. 

Referring now to Fig. 15, there is shown a fragmentary front view of the distal end of an 
alternative inner sleeve assembly to assembly 18, said alternative inner sleeve assembly being 
represented generally by reference numeral 101. 

Assembly 101 is similar in many respects to assembly 18, the principal differences between 
the two assemblies being that (i) assembly 1 0 1 comprises, instead of inner sleeve 87, an inner sleeve 
1 03, inner sleeve 103 having an outer diameter that is sufficiently small so as not to engage the inner 
diameter of tube 16; and (ii) assembly 101 further comprises a ring 105, ring 105 being moimted on 
inner sleeve 103 proximate to its open distal end 103-1, ring 105 serving to provide a contact seal 
between inner sleeve 103 and tube 16. 

As can readily be appreciated, because inner sleeve 103 has a smaller outer diameter than 
sleeve 87, the fitting mounted on the proximate end of inner sleeve 103 must be sized accordingly. 

Referring now to Fig. 16, there is shown a fragmentary front view of the distal end of a 
second alternative inner sleeve assembly to assembly 18, said second alternative inner sleeve 
assembly being represented generally by reference numeral 121 . 



Assembly 1 2 1 is similar in most respects to assembly 1 0 1 , the principal differences between 
the two assemblies being that assembly 121 comprises, instead of inner sleeve 103, an inner sleeve 
123, inner sleeve 123 having a closed distal end 123-1 and a side port 125 proximate to distal end 
123-1. Distal end 123-1 is rounded so as to minimize any injury or discomfort resulting from 
internal contact of end 123-1 with the patient. Ring 105 is positioned just proximally of side port 
125. 

As can readily be appreciated, by extending the length of the inner sleeve and/or by providing 
a side port (and/or angling the distal end of the inner sleeve), one can deliver food and/or 
medications to (or drain from) a precise location within the stomach or intestine. 

Referring now to Fig. 1 7, there is shown a fragmentary front view of the distal end of a third 
altemative inner sleeve assembly to assembly 18, said third alternative inner sleeve assembly being 
represented generally by reference numeral 141. 

Assembly 141 is similar in some respects to assembly 18, the principal differences between 
the two assemblies being that assembly 141 comprises, instead of inner sleeve 87, a solid cylindrical 
body 1 43 . Because body 1 43 is solid and, therefore, cannot convey materials therethrough, body 1 43 
is designed to be positioned within tube 16 only between feedings (or drains) to prevent clogs from 
forming in tube 16 and must be withdrawn from tube 16 during feedings (or drains). 

Referring now to Figs. 1 8 and 1 9, there are shown section views of a second embodiment of 
a low profile medical catheter assembly constructed according to the teachings of the present 
invention, said low profile medical catheter assembly being represented generally by reference 
numeral 201. 
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Assembly 201 is similar in many respects to assembly 1 1 , the principal differences between 
the two assemblies being that (i) assembly 201 does not include clamp 15, (ii) cap 17 is replaced 
with a cap 203, and (iii) inner sleeve assembly 18 is replaced with an inner sleeve assembly 205. 

Cap 203, which is similar in many respects to cap 17, differs notably from cap 17 in that cap 
203 further includes a collar 207 extending upwardly from top surface 71 and surrounding opening 
81. A helical thread 209, whose purpose will become apparent below, is formed on the inside 
surface of collar 207. 

Inner sleeve assembly 205, which is similar in certain respects to inner sleeve assembly 18, 
differs notably from assembly 18 in that fitting 89 of assembly 18 is replaced with a fitting 211. 
Fitting 2 1 1 differs from fitting 89 in that (i) an extemal helical thread 213, engageable with thread 
209, is provided at the distal end 21 1-1 of fitting 211, (ii) an extemal helical thread 215 is provided 
at the proximal end 21 1-2 of fitting 211, and (iii) proximal end 21 1-2 is shaped to matingly receive 
a medical luer. (An exemplary syringe 221 having a medical luer 223 adapted for insertion into 
proximal end 211-2 and having a sleeve 225 with an internal thread 227 adapted to mate with thread 
215 is shown in Fig. 20.) 

Assembly 205 also comprises a plug 23 1 removably insertable into proximal end 21 1-2 of 
fitting 2 1 1 to seal fitting 211 shut between feedings (or drains). Plug 23 1 is connected to fitting 211 
by a strap 233. 

Assembly 201 is used in much the same way as assembly 1 1 , the principal differences being 
(i) that inner sleeve assembly 205 is intended to remain in place at all times, except during repair or 
replacement and (ii) assembly 201 is designed for use with syringe 221, as opposed to tube T. 



Although the particular catheter assemblies described herein have been low profile catheter 
assemblies, it should be understood that the present invention is not limited to low profile catheter 
assemblies and could be applied to high profile catheter assemblies. 

The embodiments of the present invention described above are intended to be merely 
exemplary and those skilled in the art shall be able to make numerous variations and modifications 
to it without departing fi-om the spirit of the present invention. For example, the thickness of the side 
wall of the inner sleeve could be increased so as to decrease the inner diameter of the sleeve and, 
accordingly, decrease the flow of materials therethrough. As another example, the inner sleeve could 
have more than one lumen to permit infusion while providing suction. As still another example, a 
space could be provided between the sleeve and the gastrostomy feeding tube to permit infiision 
through said space and suction through the lumen of the sleeve. As still yet another example, the 
distal end of the sleeve could be tapered to a smaller diameter such that any material suction through 
the distal hole will not clog the larger diameter proximal lumen. As a further example, the sleeve 
could have different proximal hub configurations and or closures. As still a further example, more 
than one sleeve could be used, with one sleeve being inserted into another sleeve. All such 
variations and modifications are intended to be within the scope of the present invention as defined 
in the appended claims. 



